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Abstract 
A numeric software called FLAC3D is applied to simulate the fracture of upper strata while 2-2  coal seam is mined 
by hydraulic powered support in Sanbula coal mine where the shallow coal bed is covered by thin strata. Then a 
reasonable mining height of workface is deduced by analyzing the change of abutment pressure.The result indicats 
that the reasonable range of cutting height is 3.7 ~4.7m when implementation of integrated mechanized mining coal 
seam 2-2 in area of the Sanbula. 
aKeywords:shallow cover; thin strata; numeric simulation; reasonable mining height 
1. Introduction 
The main coal layer of Sanbula mining area is 2-2 and its recoverable area is 6.11km2. Its coal thickness 
is 4.72 ~ 6.46m while the average thickness is 5.69m and its structure is relatively simple so it belongs to 
stable coal layer. The depth is 80 ~ 130m, the thickness of bedrock overlying the seam is around 10 ~ 40m 
and the thickness of clay rocks or aeolian sand from the bedrock to the surface is around 50 ~ 80m. It 
belongs to typical seam mining with shallow depth, thick alluvial sand and thin bedrock.  
The roof rock of 2-2 coal seam is mainly siltstone and sandy mudstone while mudstone and fine 
sandstone in local. The floor rock is mainly sandy mudstone and siltstone while fine sandstone in local. 
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Through experimental rock mechanics testing, mechanical properties of 2-2 coal and its roof and floor 
shown in table 1. 
In order to achieve intensive production model, the Sanbula mining area intended to mine 2-2 coal seam 
by large mining height mechanized method. Therefore, aiming at the specific conditions of Sanbula coal 
seam mining areas, it has practical guiding meaning for the next step of mechanized mining of Sanbula 
mining area to research reasonable mining height under the conditions of shallow depth, thick alluvial 
sand and thin bedrock by means of numerical simulation. 
 
Tab. 1 Mechanical property of 2-2 coal and its roof and floor in Sanbula mining area 
2. Numerical model 
2.1 Introduction to numerical simulation program 
In order to reasonably determine a reasonable height of cutting coal of mechanized longwall mining in 
2-2 coal seam, the study does numerical simulation by program FLAC3D. 
FLAC3D is a three-dimensional explicit finite difference procedures, mainly used to simulate and 
calculate the mechanical problems encountered in project. It can simulate the mechanical behavior 
occurred in three-dimensional rock, soil and other materials, such as plastic flow occurred in the event of 
yield damage, etc. Model constituted by polyhedron composed of the space nodes can simulate any 
complex shape objects. Through a given material constitutive model, FLAC3D can simulate and analyze 
linear or nonlinear characteristics of mechanical. Using explicit lagrangian quick calculation theory and 
technology of hybrid discrete unit, FLAC3D can ideally simulate material plastic damage and plastic flow 
behavior. 
In the simulated structure, FLAC3D also has powerful. FLAC3D provides interface or call slip-plane 
analog unit to simulate faults, bedding, joints and other weak surface and the friction contact surface, etc. 
FLAC3D provides structures analog unit to simulate tunnel lining, pile lining, anchor, pile foundation and 
other support structures. 
FLAC3D as a major professional software in the field of geotechnical engineering has simulation results 
for rock mechanics problems involved in the mine underground mining, so it has been increasingly widely 
used in the coal mining fields. 
2.2 Numerical analysis 
 
        Item 
Layer 
 
One-way compressive      
strength 
MPa 
Unidirectional 
tensile strength 
MPa 
Modulus 
×103MPa 
Poisson's ratio 
 
2-2 Coal Seam 24.04 0.73 8.45 0.43 
Upper roof 47.34 2.81 26.21 0.41 
Immediate roof 20.30 0.68 11.68 0.35 
Bottom 38.14 1.94 20.04 0.44 
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2-2 coal and overburden relatively large change in the context of mining. Taking into account the 
changes of thickness and depth of the overlying bedrock, it may affect the mining face pressure behavior. 
So we use integrated stratigraphic occurrence state within the 2-2 coal seam to model. 
The depth of 2-2 coal seam is 132m and the average thickness of the coal seam is about 5.63m. 
Immediate roof is sandy mudstone, dark gray, with plant leaves fossil and it is horizontal bedding, with 
thickness of about 1.75m. Basic top is sandy mudstone, dark gray - gray, with a small amount of plant 
fossils and it is horizontal bedding, thin mudstone in the folder, with the thickness of 5.02m. The rock 
stress of the coal seam can be calculated by 3.0Mpa. 
In the numerical model, in order to fully reflect the impact of thin bedrock, model includes all parts of 
the bedrock and the author uses equivalent load to instead of clay layer on the top and wind sand. The 
equivalent load only has the role of a force, but itself does not have a supportive role, so it is reasonable to 
be used in place of clay layer with very small strength and wind sand. All relevant physical and 
mechanical parameters of the coal bed in the model are determined by experimental data, the final model 
shown in figure 1. 
 
 
Fig.1  Numerical simulation model of 2-2 coal in Sanbula mining area 
3.  Analysis of rational coal cutting height 
There are many influencing factors to the determination of the face coal cutting height, but mine 
pressure is still the main factor. Especially for shallow depth, thick layer of alluvial sand, thin rock mining 
conditions, the mine pressure has a significant effect on the coal cutting height. Therefore, the calculation 
model analyzes the abutment pressure changes under 4 different cutting height conditions to get 
reasonable coal cutting height. 
3.1 The appearance characteristics of bearing pressure when coal cutting height is 2.8m 
Because the average thickness of 2-2 coal seam is 5.63m, when the mining height is 2.8m, the top coal 
recovers by caving, shown as figure 2, the distribution of abutment pressure in the front of coal wall 
changes with the face advancing. Bearing pressure is not obvious when face forward is in the early, then 
as the distance increases, the support pressure also increases. As the distance increases, the growth rate of 
abutment pressure decreases. So when grow to a certain value, the support pressure tends to a smooth. 
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When the working face advancing distance is L = 32m, the support pressure reaches stable. We can inferr 
that it occurr initial pressure roof at this time according to the stability of bearing pressure, so the initial 
pressure step of the basic roof in mining face is 32m. The peak of supporting pressure is about 5.2Mpa 
after it is stable. This is equivalent to the state of coal seam depth of 200m, while the hardness of 2-2 coal 
seam itself is large and general hardness factor is approximately equal to 3, so the influence of roof strata 
behavior to mining face and roadway is not obvious. The peak of bearing pressure is about 2m from the 
coal wall; it also reflects that the influence of roof strata behavior to mining face and roadway is not 
obvious.  
Figures 3 and 4 respectively reflect the state of the overburden when the advancing of face is 16m and 
56m. 
 
Fig. 2 Distribution of bearing pressure when the mining height is 2.8m 
    
Fig.3 state of collapse of overlying strata when the advancing is 16m 
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Fig.4  the state of collapse of overlying strata when the advancing is 56m 
3.2 The characteristics of bearing pressure behavior when the height of cutting coal is 3.7m 
If the mining height of working face is up to 3.7m, abutment pressure ahead of coal wall also changed 
with the face advancing and the overall variation is the same with the variation when mining height is 
2.8m. When advancing distance of the working face is 32m, the abutment pressure is stable, the peak is 
about 4.7MPa, and the coal wall distance is about 2 ~ 3m, as shown in figure 5. 
 
Fig. 5 the distribution of bearing pressure when the mining height is 3.7m 
3.3 The characteristics of support pressure appearance when coal cutting height is 4.7m 
Shown in figure 6, when the height of working face is 4.7m, the abutment pressure is basic steady 
when the face advancing distance is 40m. At this time, the peak of supporting pressure is about 4.6Mpa 
and the distance from wall is about 3m. We can judge that initial pressure of face is about 40m according 
to this. 
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Figure 6  the distribution of bearing pressure when the mining height is 4.7m 
3.4 The characteristics of support pressure appearance when the coal cutting is 5.6m  
When working face height increased to 5.6m, the front abutment pressure variation is similar. But 
when the face advancing distance is more than 40m, the support pressure can not reach a steady state. 
Peak stress when the face advancing distance is 40m, with the distance of coal wall about 3m, is about 
5.8Mpa. And the rapid growth trend is still evident, as shown in figure 7. 
 
Figure 7  distribution of bearing pressure when the mining height is 5.6m 
4.  The analysis of supporting Pressure peak  
Figure 8 gives a curve which shows the peak abutment pressure changes with the working face 
advancing distance increases in different cutting height conditions. When the mining height is 2.8m, the 
peak of abutment pressure grow slowly with the face forward and when the face advances to 32m, the 
peak gradually stabilises. Overall mining face pressure behavior is not obvious, so it is conducive to roof 
management. 
When the mining height of 5.6m, Peak abutment pressure gradually increases with the advancing 
working face, and when the promoting distance within 40m, the increase speed is relatively fast, so it can 
infer, under the condition of this height, roof pressure is very strong, the working face is difficult to 
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support, fully shows the intense strata behavior in the occurrence of shallow depth, thick layer of alluvial 
sand and thin bedrock. 
 
Figure 8  contrast curve of the peak abutment pressure under different mining height 
This shows, for the  2-2 coal seam of Sanbula, the intensity of strata behavior has a significant 
change with the cutting height, When the cutting height reaches 5.6m, the peak abutment pressure 
increases rapidly, due to the presence of thick layer of alluvial sand and thin bedrock, support resistance 
increases sharply, machine road will have a roof fall, seriously affects the normal work. Therefore, the 
actual mining in area of Sanbula, whole seam mining should be avoided, the reasonable range of cutting 
height is 3.75 ~ 4.7m. 
5.  Conclusions 
To mining technology, the higher the cutting height of coal, the higher production capacity of face. 
However, Conditions for the exploitation of shallow depth, thick layer of alluvial sand and thin bedrock 
mining area of the Sanbula, when the cutting height is over 4.7m, abutment pressure increased rapidly, 
the peak value achieved 5.8MPa, support resistance increased sharply, machine Road will be a serious 
roof fall, and even possible collapse of sand and water. Therefore, the reasonable range of cutting height 
is 3.7 ~ 4.7m when implementation of integrated mechanized mining coal seam 2-2 in area of the Sanbula. 
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